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(54) Title of Invention 

PROJECTION EXPOSURE APPARATUS AND PROJECTION EXPOSING 

METHOD 
(57) Abstract 
Problems Solved 

Because only some of a plurality of lights, the colors of which have been separated 
out by a chromatically dispersive element, can pass through a slit, it is not possible to utilize 
the entire spectrum of laser light from a light source, which reduces light utilization 
efficiency and, in tum, leads to a decrease in the throughput of a projection exposure 



JP9-115811 



apparatus. The conventional apparatus, which uses a catadioptric optical system, is 
disadvantageous in that it is difficult to design and manufacture the optical system. 
Solution 

A light beam, which has quasi-monochromatic spectral characteristics, from a light 
5 source 11 is subject to chromatic separation by a prism 14, and the colored lights that were 
separated out are radiated as lights of different spectrums to corresponding positions on a 
reticle 111. An image of the pattern area of the reticle 111 is corrected principally for 
chromatic aberration in the optical axis directions by using a chromatic aberration correcting 
plate 113 to correct optical path lengths. In addition, illumination unevermess is corrected by 
10 using a synchronization mechanism 117 to scan reticle stages 112a, 112b and a wafer stage 
116 while maintaining an image forming relationship in the directions within the paper plane. 
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CLAIMS 

1. A projection exposure apparatus, comprising: 

a light source, which emits a Hght beam that has quasi-monochromatic spectral 
characteristics; 

5 a chromatically separating element, which separates the light beam into different 

wavelengths; 

a reticle, wherein a pattern is formed; 

an illumination optical system, which radiates light beams of a plurality of 
wavelengths, which were separated out by the chromatically separating element, to 
1 0 different positions on the reticle; 

a projection optical system, which transfers an image of the pattern of the reticle, 
which was obtained by illumination by the illumination optical system, onto a 
photosensitive substrate; 

a chromatic aberration correcting means, which corrects chromatic aberration that 
1 5 arises at different positions on the reticle; and 

an illumination unevenness correcting means, which corrects illumination unevenness 
that arises at different positions on the reticle. 

2. A projection exposure apparatus according to claim 1, wherein 

the chromatic aberration correcting means is a chromatic aberration correcting plate 
20 that is provided in the projection optical system and corrects optical path lengths. 

3- A projection exposure apparatus according to claim 1, wherein 

the chromatic aberration correcting means is configured to tilt a first stage, whereon 
the photosensitive substrate is mounted, with respect to an optical axis of the light 
radiated onto the photosensitive substrate via the projection optical system. 
25 4. A projection exposure apparatus according to any one claim of claim 1 through claim 3, 
wherein 

the illumination unevenness correcting means is a sjmchronization mechanism that 
synchronously scans the first stage, whereon the photosensitive substrate is mounted, 
and a second stage, whereon the reticle is mounted. 
30 5. A projection exposure apparatus according to any one claim of claim 1 through claim 3, 
wherein 

the illumination unevenness correcting means is a luminous flux intensity correcting 
plate, which is disposed in the illxmiination optical system and at a position conjugate 
to the reticle, that is configured such the transmittance varies within its surface. 
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6. A projection exposing method, comprising the steps of: 

separating a light beam that has quasi-monochromatic spectral characteristics into 
different wavelengths using a chromatically separating element; 
radiating the plurality of light beams to different positions on a reticle, whereon a 
5 pattem is formed, thereby correcting chromatic aberration and illumination 

unevenness that arise at different positions on the reticle; and 

transferring the obtained pattem image of the reticle onto a photosensitive substrate. 
Detailed Explanation of the Invention 
[0001] 

1 0 Field of the Invention 

The present invention relates to a projection exposure apparatus and a projection 
exposing method, and more particularly relates to a projection exposure apparatus and a 
projection exposing method that is used in the transfer of a circuit pattem during a process of 
manufacturing a semiconductor integrated circuit and the like. 
15 [0002] 

Related Art 

A step-and-repeat type reduction projection exposure apparatus, which projects the g- 
line or i-line spectrum from an ultrahigh pressure mercury vapor lamp that serves as a light 
source, that is, a so-called stepper, plays a central role in the lithographic process performed 

20 in the manufacture of a semiconductor integrated circuit. However, recently, the level of 
integration of semiconductor integrated circuits has continued to increase and, to improve 
stepper resolving power, a stepper that uses a high brightness and high output KrF excimer 
laser or ArF excimer laser, which generates light of a shorter wavelength, as the light source 
is receiving attention. 

25 [0003] 

The materials that can be used in a projection lens in the wavelength band of a KrF 
excimer laser (wavelength: 248 nm) or an ArF excimer laser (wavelength: 193 nm) are 
limited to synthetic quartz, fluorite, and the like. However, depending on the quality and size 
of the crystal material, fluorite can be subject to considerable limitations from the standpoint 
30 of lens design and manufacture; consequently, a projection lens that is made of a single glass 
material, such as synthetic quartz, is generally used. 
[0004] 

When a dioptric optical system, which comprises only lenses, is used as the projection 
optical system, a large amount of chromatic aberration is generated, which necessitates the 
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narrowbanding of the spectral width of the excimer laser light source. In the case of a KrF 
excimer laser, nan*owbanding the spectral width to approximately 1 pm is achieved by 
providing a wavelength selecting device such as a grating or a prism. Currently, a stepper that 
uses such a KrF excimer laser is commercialized. 
5 [0005] 

The shorter the wavelength, the greater the chromatic dispersion of the synthetic 
quartz; consequently, in the case of an ArF excimer laser, it is necessary to narrow the 
bandwidth to 0.3 pm, and this has not yet been achieved. To solve this problem, a projection 
exposure apparatus is conventionally known (refer to Japanese Unexamined Patent 
10 Application Publication No. HOl-289113) that performs chromatic separation by inserting a 
chromatically dispersive element 54 in an illumination optical system, as shown in the block 
diagram in FIG. 5. 
[0006] 

In FIG- 5, narrowbanded laser light emitted from an excimer laser apparatus 51 is 
15 transformed to parallel light by a collimator lens 52, is reflected by a mirror 53, and 

furthermore is separated into SPl, SP2 by the chromatic separation of the chromatically 
dispersive element 54. The light SPl, which has been separated out by chromatic separation, 
passes through a relay lens 55, transmits through slits 56a, 56b, passes through a relay lens 
57, and enters a homogenizer 58; however, the light SP2, which has been separated out by 
20 chromatic separation, is obstructed by the slits 56a, 56b. 
[0007] 

The light SPl, which passed through the homogenizer 58, passes through relay lenses 
59, 60, is reflected by a mirror 61, which changes the optical path of the light SPl, is 
furthermore condensed to an appropriate degree by a condenser lens 62, after which it 
25 illuminates a pattern area on a reticle 63 with uniform luminous flux intensity. An image of 
this pattern area is reduced by a projection optical system 64, and is then projected onto a 
wafer 65, which is mounted on a wafer stage 66, thereby exposing the wafer 65. 
[0008] 

In this conventional projection exposure apparatus, given that light in the spectrum 
30 used in the exposure and light in an unnecessary spectrum have different condensing 

positions owing to the chromatic aberration of the condenser lens, the slits 56a, 56b, which 
are disposed at the condensing position of the image forming spectral light from the 
condenser lens, separate the laser light into image forming spectral light SPl and unnecessary 
spectral light SP2 and extract only the image forming spectral light SPl; consequently, the 
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intermixing of unnecessary spectral light with the illumination light is reduced, and the 
bandwidth of the spectmm of the light beam is thereby substantially narrowed. 
[0009] 

In addition, a projection exposure apparatus is conventionally known (refer to 
5 Japanese Unexamined Patent Application Publication No. H02-66510) that significantly 
ameliorates the problem of chromatic aberration by using as the projection optical system a 
catadioptric optical system, which comprises lenses and mirrors. According to this 
conventional projection exposure apparatus, achromatism with a spectral width of 2 nm is 
possible at a wavelength of 1 93 nm. At this time, the entire spectrum is available without any 
1 0 narrowbanding of the ArF excimer laser. 
[0010] 

Problems Solved by the Invention 

Nevertheless, in the former conventional projection exposure apparatus, the light SPl 
that the chromatically dispersive element 54, which is inserted in the illumination optical 
15 system as shown in FIGL 5, separated out by chromatic separation passes through the slits 

56a, 56b, but the light SP2 cannot pass therethrough; consequently, it is not possible to utilize 
the entire spectrum of the laser light from the light source 51, which reduces light utilization 
eflBciency and in tum leads to a drop in the throughput of the projection exposure apparatus. 
[0011] 

20 In addition, in the latter conventional projection exposure apparatus, although the 

entire spectrum is available without any narrowbanding of the ArF excimer laser, the 
catadioptric optical system has advantages over the dioptric optical system from the 
standpoint of chromatic aberration; however, the catadioptric optical system is 
disadvantageous because it is difficult to design and manufacture the optical system. 

25 [0012] 

In addition, an Xe2 excimer lamp, whose wavelength is shorter than that of an ArF 
excimer laser, is also used as the light source. The center wavelength of such a light source is 
172 nm, and the full width at half maximum is 14 nm. If an excimer lamp is used as the light 
source, then even in a catadioptric optical system only some of the spectrum of the light 
30 source can be utilized, which in tum leads to a drop in the throughput of the projection 
exposure apparatus. 
[0013] 

The present invention takes the above points into consideration, and an object of the 
present invention is to provide a projection exposure apparatus and a projection exposing 
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method that comprises a projection optical system whose light utiHzation is high with respect 

to a light source that has a quasi-monochromatic spectrum. 

[0014] 

Means for Solving the Problems 

5 To achieve the abovementioned object, a projection exposure apparatus according to 

the present invention is a projection exposiire apparatus that comprises: a light source, which 
emits a light beam that has quasi-monochromatic spectral characteristics; a chromatically 
separating element, which separates the light beam into different wavelengths; a reticle, 
wherein a pattern is formed; an illumination optical system, which radiates light beams of a 

10 plurality of wavelengths, which were separated out by the chromatically separating element, 
to different positions on the reticle; a projection optical system, which transfers an image of 
the pattern of the reticle, which was obtained by illumination by the illumination optical 
system, onto a photosensitive substrate; a chromatic aberration correcting means, which 
corrects chromatic aberration that arises at different positions on the reticle; and an 

1 5 illumination imevenness correcting means, which corrects illvimination unevenness that arises 
at different positions on the reticle. 
[0015] 

Here, the chromatic aberration correcting means is a chromatic aberration correcting 
plate that is provided in the projection optical system and corrects optical path lengths, or is 
20 configured to tilt a first stage, whereon the photosensitive substrate is mounted, with respect 
to an optical axis of the light radiated onto the photosensitive substrate via the projection 
optical system. 
[0016] 

In addition, the illumination unevenness correcting means is a synchronization 
25 mechanism that synchronously scans the first stage, whereon the photosensitive substrate is 
mounted, and a second stage, whereon the reticle is mounted, or is a luminous flux intensity 
correcting plate, which is disposed in the illumination optical system and at a position 
conjugate to the reticle, that is configured such the transmittance varies within its surface. 
[0017] 

30 In addition, a projection exposing method of the present invention achieves the 

abovementioned object by: separating a light beam that has quasi-monochromatic spectral 
characteristics into different wavelengths using a chromatically separating element; radiating 
the plurality of light beams to different positions on a reticle, whereon a pattern is formed, 
thereby correcting chromatic aberration and illumination unevenness that arise at different 
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positions on the reticle; and transfeiTing the obtained pattern image of the reticle onto a 

photosensitive substrate. 

[0018] 

In the apparatus and method according to the present invention, the liglit beam, which 
5 has quasi-monochromatic spectral characteristics, from the light source is subject to 

chromatic separation by a chromatically dispersive element such as a prism or a grating, and 
the colored lights that were separated out are radiated as lights of different spectrums to 
corresponding positions on the reticle. At this time, because the spectral width at each 
position on the reticle is the width after the chromatic separation, the spectral width is 

10 narrower than that of the light source. Consequently, correcting chromatic aberration and 
illumination unevenness that arise at each position on the reticle makes it possible to 
substantially increase the efficiency of the light utilization of the light source, whose spectral 
width is substantially wider than the achromatic width originally possessed by the projection 
optical system, without increasing the difficulty of designing the optical system. 

15 [0019] 

Detailed Description of the Preferred Embodiments 

An embodiment of the present invention will now be explained. FIGL 1 shows a block 
diagram of a first embodiment according to the present invention. In the same figure, light 
emitted from a quasi-monochromatic light source 11, which emits a light beam that has the 

20 quasi-monochromatic spectral characteristics of an excimer laser, an excimer lamp, or the 
like, is transformed into parallel light by a collimator lens 12, is reflected by a mirror 13, 
which changes the light's optical path, and furthermore passes through a prism 14, which 
serves as one example of a chromatically separating element, thereby being separated into 
lights SPl, SP2 and the like, which have different wavelengths. The lights SPl, SP2 each 

25 pass through a homogenizer 15, transmit separately through two relay lenses 16, 17, which 
are disposed at different positions in the directions within the paper plane in the same figure, 
furthermore transmit through a common relay lens 18, are reflected by a mirror 19 that 
changes their optical paths, pass through a condenser lens 110, and impinge a reticle 111, 
which is illuminated at different positions in the directions within the paper plane, 

30 [0020] 

At this time, because the lights SPl, SP2 have different light intensities, illumination 
unevenness arises. However, illumination unevenness in directions perpendicular to the paper 
surface in FIGL 1 is corrected by the homogenizer 15, and thereby uniform illumination is 
produced. Here, because the spectrum of the illumination light differs at each position on the 
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reticle 111, chromatic abeiration likewise differs at each position. Accordingly, in the present 
embodiment, a chromatic abeiTation correcting plate 113 is inserted between an optical 
system 114 and the reticle 111, which corrects the optical path length at each position. 
Namely, the projection optical system of the present embodiment comprises the chromatic 
5 aberration correcting plate 113 and the optical system 114. 
[0021] 

An image of the pattem area of the reticle 111 is first corrected principally for 
chromatic aberration in the optical axis directions by using the chromatic aberration 
correcting plate 113 to correct its optical path length, after which the image is reduced by the 
10 optical system 114 and" then projected onto a photosensitive substrate 115 (i.e., a wafer), 
which is mounted on a wafer stage 116, thereby exposing the photosensitive substrate 115. 
[0022] 

In addition, as mentioned above, illumination unevenness in the directions within the 
paper plane arises on the reticle 111. To solve this problem in the present embodiment, a 

15 synchronization mechanism 117 is used to scan reticle stages 112a, 112b, whereupon the 
reticle 111 is mounted, and the wafer stage 116, while maintaining an image forming 
relationship in the directions within the paper plane. Thereby, the abovementioned 
illumination unevenness in the directions within the paper plane can be corrected by 
equalizing the illumination on the reticle 111 in the directions within the paper plane of FIGL 

20 1. 

[0023] 

FIG 2 is a block diagram of a second embodiment of the projection exposure 
apparatus according to the present invention. In the same figure, constituent parts that are 
identical to those in FIGL 1 are assigned the same symbols, and explanations thereof are 
25 therefore omitted. In the second embodiment shown in FIGL 2, chromatic aberration is 
corrected simply, namely, by tilting a wafer stage 23 with respect to the optical axis. 
[0024] 

In FIG 2, the lights SPl, SP2 that pass through the condenser lens 110 and impinge 
the reticle 111 illuminate the pattern area of the reticle 111 at different positions in the 
30 directions within the paper plane. 
[0025] 

At this time, because the lights SPl, SP2 have diflferent light intensities, illumination 
unevenness arises as mentioned above. However, the illumination unevenness in directions 
perpendicular to the paper surface in FIG 2 is corrected by the homogenizer 15, as in the first 
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embodiment, and thereby unifonn illumination is produced. Moreover, illumination 
unevenness in the directions within the paper plane of FIG. 2 is corrected, as in the first 
embodiment, by using a synchronization mechanism 22 to scan the reticle stages 112a, 112b, 
whereupon the reticle 111 is mounted, and the wafer stage 23 while maintaining the image 
5 forming relationship in the directions within the paper plane. 
[0026] 

In addition, because the spectrum of the illumination light differs at each position of 
the reticle 111, the chromatic aberration likewise differs at each position. Accordingly, in the 
present embodiment, chromatic aberration is corrected by tilting the wafer stage 23 with 
10 respect to the optical axis. Namely, the image of the pattern area of the reticle 111 is reduced • 
by a projection optical system 21 and radiated onto the wafer 115; however, the image 
forming positions differ according to the wavelength, namely, the shorter the wavelength is, 
the closer the image is formed to the projection optical system 21 side. 
[0027] 

15 For example, if light of a wavelength of 193 nm is shifted by 1 pm, then, with a 

dioptric optical system made of synthetic quartz, the image foraiing position is shifted in the 
optical axis directions by 0.15 ^im. Here, because the wavelength of the light SPl is shorter 
than that of the light SP2, the left end portion of the wafer stage 23 is tilted such that it is 
positioned higher than the right end portion, as shown in FIG 2. In addition, the angle of 

20 inclination is prescribed according to, for example, the irradiated surface of the reticle 111. 
[0028] 

Next, a third embodiment of the present invention will be explained. FIG 3 is a block 
diagram of the third embodiment of the projection exposure apparatus according to the 
present invention. In the same figure, constituent parts identical to those in FIG 1 are 

25 assigned the same symbols, and explanations thereof are therefore omitted. In contrast with 
the embodiment shown in FIG 1, wherein luminous flux intensity nonuniformity is corrected 
by the reticle stages 112a, 112b and the wafer stage 116, the embodiment shown in FIG 3 
corrects luminous flux intensity nonuniformity at each position in the directions within the 
paper plane on the reticle 111 by inserting a luminous flux intensity correcting plate 31 in the 

30 . optical path between the relay lenses 16, 17 and the relay lens 18 at a position that is 
conjugate to the reticle 111. 
[0029] 
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In the luminous flux intensity coiTecting plate 31, transmittance at each position 
within its surface is varied so as to correct luminous flux intensity nonuniformity at each 
position in the directions within the paper plane on the reticle 111; thereby, unifomi 
illumination is produced over all positions in the directions within the paper plane on the 
5 reticle 111. In the present embodiment, the synchronization mechanism 117 can be made 
unnecessary. 
[0030] 

A fourth embodiment of the present invention will now be explained. FIG 4 is a 
block diagram of the fourth embodiment of the projection exposure apparatus according to 

10 the present invention. In the same figure, constituent parts identical to those in FIG 3 are 
assigned the same symbols, and explanations thereof are therefore omitted. In the 
embodiment shown in FIG 4, chromatic aberration is corrected by tilting a wafer stage 42 
whereon the wafer 115, whereto a reduction projected image of the reticle 111 is radiated by a 
projection optical system 41, is mounted. 

15 [0031] 

Furthermore, in the embodiments above, the prism 14 is used as the chromatically 
separating element, but the present invention is not limited thereto; for example, some other 
chromatically separating element such as a grating may be used. In addition, various types of 
projection optical systems, such as a dioptric or a catadioptric type, can be used as the 
20 projection optical system. 
[0032] 

Effects of the Invention 

As explained above, according to the present invention, the light utilization efficiency 
of a light source whose spectral width is substantially greater than the achromatic width 
25 originally possessed by a projection optical system is increased without making the design of 
the optical system difficult, which makes it possible to increase the throughput of the 
projection exposure apparatus and, in turn, to increase semiconductor device productivity. 
Brief Description of the Drawings 

FIG 1 is a block diagram of a first embodiment according to the present invention. 
30 FIG 2 is a block diagram of a second embodiment according to the present invention. 

FIG 3 is a block diagram of a third embodiment according to the present invention. 

FIG 4 is a block diagram of a fourth embodiment according to the present invention. 

FIG 5 is a block diagram of one example of a conventional apparatus. 
Explanation of Symbols 
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DRAWINGS 

FIG 1 

I I QUASI -MONOCHROMATIC LIGHT SOURCE 
14 PRISM 

5 15 HOMOGENIZER 

III RETICLE 

112a,b RETICLE STAGES 

1 1 3 CHROMATIC ABERRATION CORRECTING PLATE 

114 OPTICAL SYSTEM 

10 115 PHOTOSENSITIVE SUBSTRATE (WAFER) 

116 WAFER STAGE 

1 1 7 SYNCHRONIZATION MECHANISM 
FIG 2 

15 11 QUASI -MONOCHROMATIC LIGHT SOURCE 

14 PRISM 

15 HOMOGENIZER 
111 RETICLE 

112a,b RETICLE STAGES 
20 21 PROJECTION OPTICAL SYSTEM 

22 SYNCHRONIZATION MECHANISM 

23 WAFER STAGE 

1 1 5 PHOTOSENSITIVE SUBSTRATE (WAFER) 
25 FIG 3 

1 1 QUASI -MONOCHROMATIC LIGHT SOURCE 

14 PRISM 

15 HOMOGENIZER 

3 1 LUMINOUS FLUX INTENSITY CORRECTING PLATE 
30 111 RETICLE 

1 1 3 CHROMATIC ABERRATION CORRECTING PLATE 

1 1 4 OPTICAL SYSTEM 

1 1 5 PHOTOSENSITIVE SUBSTRATE (WAFER) 

116 WAFER STAGE 
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FIG 4 

I I QUASI -MONOCHROMATIC LIGHT SOURCE 
14 PRISM 

5 15 HOMOGENIZER 

3 1 LUMINOUS FLUX INTENSITY CORRECTING PLATE 

III RETICLE 

41 PROJECTION OPTICAL SYSTEM 

42 WAFER STAGE 

10 115 PHOTOSENSITIVE SUBSTRATE (WAFER) 

FIGS 
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5X^^ h;l/07ti;^g*X'^^ h;KD^i:TniftJtb 

yXOfeiKMtcJ:oT*)ie&S7b^S^5c m 

XU'yh56a, 56btC<fcO. U— ^fT^^J-S^X-?^ 
h;l/?tS P 1 t^mtiX-^.^ h;KD^S P 2 tiC-^m 
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[0 0 0 9] '<m. m^%^%}L\.xvyxms 

tlTV^?) (!t#r»W2-6 6 5 1 O^i^fg) o CCO^j^^cD 

iSf^MJtSgfC cfctllf. iSS 1 9 3 nmT'X'-?^ 

2 nmcDfe}'iL*'ipjB^Tfei>„ cKDilttCti. A r Fx 

[0 0 10] 

{iim^ti/cfe^^fi^^ 5 4 J: Dfe^^SI$n/c7t S P 
Hi. XU >y h 5 6 a. 5 6 b^iiji-r?.;^^ )tS P 2 
tiXU-yh5 6a. 5 6b^3i)i-ptiS:V^fci6. 

[0 0 1 1] $/c. '##^^)^ie5|5(D^S^^5tggT{i. A 

[0 0 12]$/c. A r Fx:^^^>-7U-+fJ:D^ffift'S: 

1 7 2 nm^ 7.^^ h;l'4^fili|'i{± 1 4 nrnT- 
x+v/Vv>:^^7tjgi;LTfflV^§^-g-tCti. S 

[0 0 13] ^mmm±(D,^jm^rj:-^!ntz'b(Dr\ 

[0 0 14] 

mm^m^. t . mm^^mc ^ d mm Lxm^yHrzUf- 
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[0 0 15] £icT\ feiixMiiJE^m. mm^%^ 
[0 0 16] i^tc. mmis^^sE^mt. mytmm^m 

[0 0 17] *fg03oiSf^S7t?^j4(±. ±fet?3g 

20 [0 0 18] *fgBJga;Rt;^ffiTii. 7tili*^e>tDW 

^Vivmc^t-^x'm^^si-oxx^^^o ccotzib. cot^ 

< . ms.micmmmm'^^Mi^^x\.^fc^m lihj: o 

[0 0 19] 

xmmt^o m i t±*fgB^(D^ i (Dmm(omm<Dmj&m 
^^to mmi^^i-'X. x:^^->vu-ifssi,H4xi^s/ 

^-hi^yxi zic^iomimt-^nrcm. ^■^-i a 
X'KM-$nxytmt)^^^^n. wic'^^fsum'^'o-'mt 

40 0)1£SPU S P 2^i:{C^^lt$ni.„ TtS P IRON'S 
P 2 ^i•^t^^'nd-^tv'•:^'1'^f' 1 5 ^iiJi LT. iRllItDia 

ffirt^iin]<DS*SteB{cSEB$n/c2-:?(D'; b-byX 
1 6S:t>"l 7?rSiJ>irtJiJgL. Mlcttii^DU l/-b>X 
1 8>g:3ii§LT5^- 1 9tcj:D7tE§Jt)^^x.?)nv :3> 

ry-9-lx>Xi 1 O^aUTUf^^yH l UcAM? 

[0 0 2 0] ^SP I tSP 2i,m^J:^yt^ 

50 {i:J:DffljE$ni^-^MBJfc^nTV^i>o ^z.X\ \y=f- 
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IE«1 1 3t^^^.l 1 4 7b>e.iti^^tiS„ 
[00 2 1] bf-^;H 1 1 ^O/^^-yfM^Ofiti. 

4tcj;i9ili/>$n. -i^x/NX-r-v^l 1 6±{i:Kfi^ti 10 
[0 0 2 2] Sfc. U-^^^H 1 I ^XiimtiLtcXv 

«BLTl/^Sl/^^';l/Xr-i/'l 1 2 a. 112bil. 
-^x/NXr-v-'l 1 6i;^|I|^^Ml 1 7^fflV^T. $fi 

K). U^^Jll 1 1 ±©P.P^>&0 1 cDlfiBi^?^|pj{c¥l^ 

t^Ht-ti^X^^o 20 
[0 0 2 3] 0 2«*^0^tc:*SjS^M7t^gO^2cO 

[0 0 2 4] 0 2{c*3l/^Ts n^-f y+M^^X 1 1 0^ 
iiLTU^^;H 1 ItAl^^n/cTtS P lRt;s P2 

s{4ST«-r§o 30 

[0025] CfD^t. TtSPl S P 2l±S^S7t?S 

0 2<DM®{c^S:Q::;5(&i(OBp,B^tye(i:BflLT{i. ^ 
1 co^ifiScom^iiTOCs *^:v^:^'r1f 1 StCcktJMlE 

OPS0§ty5.tcMbT{±. b^^;H l l^«BLTl^?> 
l/^^;l/Xf— ll2a^ I12bi:. x^'nT.-t- 
i^Z 3 i:%|B]S^^^2 2^fflV^T, Mffirt;?|p){C^^IB 

[0 0 2 6] S/c. l^^^/H 1 1 (D=&1iLgTB10^3tO 
uT\ ^lO^SffiOmiTli. '>x/N7;x-v^2 3^7tfA 

LTV>S„ t^t>*>^ U^^;H 1 1 0/'^:?'->'iS^O 
iS^)t^?S2 ncJ;OiS|/>$nT'>x/M 1 5± 

)^;gA"<5®u^:^*'«tsf^5t^iS2 1 micmm^n^o 

[0 0 2 7] m^il. S^fi 1 9 3 nmO^*^ 1 pmttl 
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mSg<i&S*^7ie$47?(p]JC-rn5„ CilTtt. T^S P lO 
StSjb^^S P 2cD?SfiJ;'9 4,^l^OT% HZtc^-fJcd 
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[0 0 2 8] i^tC. *5gB^<D^3O^j6S^0m^tCOI/^T 

UiH^TSo a3ti*fgH^tc=&S©i^il7tgBcom3cr)|| 
SStomi<D<ifi!c0^/T^-ro SI iilBl-SfiStgP^^- 

mmM. mKDmmmmti^u^^fiT.y'-iyi 1 2 

a. 1 1 2 b i:>i7x^NX-r->^ 1 1 6 TPagtyP,^*iiE 
LTl^rciDtc^tL. Bp^itlijE^3 i^>;u-byXi 

1 1 1 iifttSii^SfaHtcJf ALT^^^;l/l 1 l±cD 
[0 0 2 9] ±IB©Bg]tMiE^S3 1 li®rt<D=&feBtC*3 

if^mmmti\ b^^;n 1 1 ±(Dififfirt7^ip]«D^f4H 

felt § 8§Sty 6 ^MlEf § J; o S>5: § d: ^ ^ nx 
feO. iinfci;^^ U^^yl/l 1 1 ±<olfifflrt73[o]£D§ 

[0 0 3 0] :$:mms^4(Dmm(Dmmic-D\,^x 
1 i<oiffi/h^^*iB^iir$n§'>x/M 

1 5A^'KB$n5'>xM;^r->^4 Z^mnt^tus^Jc 

[0 0 3 1] iu.±(Dmmmmxi,t. ^^mm^ 

tLX-fVXL.1 4^fflU>Tl^5*^ *58B^«(in{cPI 
[0 0 3 2] 

-:/-yh^±tf^ DV^Tti*Wi*SB<D^S14^±ifS 
[|lfficDffi#=5:|K0<^] 

m 1 ] *^B^«Dm 1 (omm(Dmm(Dm^mxh^o 

[0 2] *f€B^(?D^2CD|li!i|cOmi(Dli^llT$.§o 
[0 3] *fgB^cr)^3<D^SScDmi<D^i^0TS)5. 
[04] *fgB^®m4(D^flg<Dm-.cO>P^0-e^Sc 
[0 5] ii!^3|5gB<D-fi»J<Dlffig0T^?.„ 
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